Effect of L-glutamate on the release of striatal dopamine: in vivo dialysis and electrochemical studies.
Microdialysis and in vivo voltammetry combined with K(+)-selective microelectrodes were utilized to study the effect of L-glutamate (GLU) on the in vivo release of dopamine (DA) from the rat striatum. Perfusion of 500 nM-5 mM GLU through the microdialysis probe was without an effect on DA outflow whereas 10 mM GLU resulted in a significant (295%) increase in the basal level of DA. This increase was blocked in the presence of 2-amino-5-phosphonopentanoic acid, an N-Methyl-D-aspartate (NMDA) receptor antagonist. Repetitive local applications of 10 mM GLU were also required to observe an increase in extracellular DA measured by in vivo voltammetry. These signals were accompanied with a massive increase in extracellular K+ and a large negative shift in the field potential resembling the ionic changes seen after the phenomenon spreading depression. These studies suggest that high concentrations of GLU are required to enhance the extracellular concentration of DA in vivo. Further, pathophysiological conditions such as spreading depression may be responsible for the observed increase in extracellular DA concentration.